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AHHOTaii;HH. riinoTe3a Xa6H6yjuiHHa HMeeT Tpn SKBHBajieHTHBie cbop- 
MyjiapoBKH. HeflaBHO IIIapHnoBBiM 6biji nocTpoeH KOHTpnpiiMep k stoh 
rHnoTe3e b o/thoh H3 Tpex cpopMyjiHpoBOK. B /iaHHoii pa6oTe stot kohtp- 
npiiMep nepeHOCHTCa Ha cnyHaii flByx flpyrax cbopMyjinpoBOK rnnOTe3Bi 
Xa6H6yjuiHHa. 
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rnnoTe3a Xa6ii6yji.jiHHa — 3to HeKOTopoe yTBepjK^eHHe OTHOCiiTejibHO iiHTe- 
rpajibHbix HepaBeHCTB. ITepBOHaHajibHO una 6bijia ccpopMyjiiipoBaHa b pa6oTax pQ h 
[2] b Kjiacce HeoTpimaTejibHbix Hey6bma:roiiiHx (py hkiihm , BbinyKjibix OTHOCiiTejibHO 
jiorapiicpMa. B pa6oTe [3] 6buiii flaHbi ppe flpyriie cpopMyjiiipoBKH stoh rHnoTe3bi, 
SKBHBajieHTHbie nepBOHa^iajibHofi. IIpH stom ycjiOBiie BbinyKjiocTH OTHOCHTejibHO 
jiorapiicpMa 6bijio chhto h rHnoTe3a Xa6n6yjijiHHa 6bijia CHanajia nepecpopMyjiH- 
poBaHa b Kjiacce HeoTpHiiaTejibHbix Hey6bma:roiiiHx qbyHKiiHH, a 3aTeM b Kjiacce 
HeoTpHn,aTejibHbix HenpepbiBHbix (pyHKUTift. IIpHBe^,eM Bee Tpn qbopMyjinpoBKH rii- 
noTe3bi Xa6H6yjijiHHa. IlepBaa H3 hhx — sto ncxoflHaa cpopMyjiiipoBKa. 

rnnoTe3a 1.1 (Xa6H6yjijiHH) . Ylycmt, A — noAootcumeAtHoe eewificmeeHHoe hucao 
u nycmb n — vtfiAoe hucjio, manoe, umo n 2. Ilycmt, S(x) — Heompui^ameA-b- 
nasi Hey6u6amiu,aji cfjyHKv,uM na unmepeaAe na [0, +oo), ewnyKJian omnocumeAwo 
AogapucfjMa. Tozda, ec/m Hepaeencmeo 



o 

eunoAHJiemcji 3aji ecex ^ t < +oo, mo U3 nezo eumenaem Hepaeencmeo 
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ycjiOBiie BbinyKjiocTH cpyHKiniH S(x) OTHOCHTejibHO jiorapncpMa b rnnoTe3e 11.11 
osna^iaeT, hto cpyHKiniH o~(x) = S(e x ) HBjiaeTCH BbinyKjioft (pyHKHiieii b o6bi T iHOM 
noHHMaHHH. t. c. npii npH jho6bix 3HaHCHHHx x h y OHa y,n,OBjieTBopaeT HepaBeHCTBy 

a(a x + fi y) ^ a cr{x) + f3 cr(y), ecjin a ^ 0, (3^0 h a + (3 = 1. 

THnoTe3a 1.2 (Xa6H6yjijiHH). Ilycmb a — noAoofcumeAbHoe eem,ecmeeHnoe hucao 
u nycmb n — upjioe hucao, maKoe, umo n ^ 1. Ilycmb h{x) — neompuuameAbHasi 
ney6ueawui > aA qiyHKUXLSi na unmepeaAe [0, +oo). Toeda, ecAU Hepaeencmeo 



l 

h{tx) (l-xr-'dx^e (i.i) 



X 



eunoAHJiemcji 3aji ecex ^ t < +oo, mo U3 nezo eumeKaem Hepaeencmeo 

+ °° n-1 

/^irk<5lI('+£)- m 

THnoTe3a 1.3 (Xa6H6ynjiHH) . Ilycmb a — noAooKumeAbHoe eeuificmeennoe hucao 
u nycmb n — namypaAbnoe hucao, maKoe umo n ^ 1. Ilycmb q(x) — Heompuua- 
meAbnasi nenpepuenasi qiymzuiiA na unmepeaAe [0, +oo). Tozda, ecAU Hepaeencmeo 

J i Jii-yT^jl g^dx^r- 1 

\ x J 

eunoAHSiemcfi dAJi ecex ^ t < +oo, mo U3 nezo eumeKaem Hepaeencmeo 

+°° n-1 

fq{t) ln(l + ^)d^. a n( 1 + f)- 

« I i 



fc=l 



B pa6oTe [4J 6bijio ,a,OKa3aHO, hto ranoTe3a 11.11 BepHa b cjiyiae < A ^ 1. ,Hjih 
rHnoTe3 ll.2l H [TT51 sto 03HanaeT, hto ohh BepHbi npH < a $J 1/2. 

B cepHH pa6oT [5J [SJ [7] OTflejibHO HCCjieflOBajiacb tpgtbh cpopMynnpoBKa riino- 
Te3M Xa6H6yjijiHHa. Ilpn stom eme pa3 6bijio /i,OKa3aHO, hto riinoTe3a 11.31 BepHa 
npn < a ^ 1/2 fljia jiio6bix nejibix n ^ 1. O^HaKO, kbr OKa3ajiocb, 3a npeflc- 
jiaMH HHTepBajia < a ^ 1/2 riinoTe3a 11.31 He Bceiyja BepHa. B pa6oTe [7J 6hji 
nocTpoeH KOHTpnpHMcp k rHnoTe3e 11.31 fljia cjiyias n — 2 h a = 2. OcHOBHaa 
n;ejib flaHHOft pa6oTbi nepec^HTaTb nocTpoeHHbiii UlapHnoBbiM b [7J KOHTpnpHMep 
Ha cjiynait rHnoTe3 11.21 h [TTT1 cooTBeTCTBeHHO . 

2. KOHTPnPHMEP UlAPHnOBA. 

KoHTpnpHMep nJapnnoBa k rnnoTe3e II .31 nocTpoeHHbiii b pa6oTe [7J, — sto 
cpyHKiniH q(x), 3a/i,aHHaa: Ha HHTepBajie [0, +oo) npn noMomii cpopMyjibi 

J 12 x (1 - er(i)) npn < a; < x 0) , 01 n 

9W=i 10 . I 2 - 1 ) 

12 x npn x ^ xq, 

b KOTopoii xo = -\/3/5, a r(x) — HeKOTopbiii KOHKpeTHbiii nojiHHOM HeTBepTofi 
CTeneHH no x. KoHTpnpHMep (|2.1() co/i,ep}KHT hhcjioboh napaMeTp e, KOTopbiii mo- 

JKeT 6bITb JIK)6bIM (pHKCHpOBaHHbIM BeH],eCTBeHHbIM HHCJIOM, yHOBJieTBOpHIOIHHM 
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HepaBeHCTBy < e ^ 1. To ecTt. cpopMyna (|2.1j) ,n,aeT He o,h,hh KOHTpnpiiMep, a 
o^HonapaMeTpHiecKoe ceMeiicTBO KOHTpnpiiMepoB , 3aBHCHmee ot napaMeTpa e. 

IIojihhom r(x) b cpopMyjie (|2.ip Bbipa»caeTCH nepe3 flpyroii nanimoM neTBepToii 
CTeneHH R(t) npn iiomoihh JiHHeiiHOH 3aMeHbi nepeMeHHOii: 

r(x) = R(t), r fl e r = — - X . (2.2) 

A nojiiiHOM R(t) b (|2.2ll yjKe onpeflejiaeTCH hbhoh (popMyjiofi: 
R{t) = (21t 3 -34t 2 + 16t-2)t. 

3. KOHTPnPHMEP K rHIIOTE3E LL21 



KoHTpnpiiMep k rnnoTe3e 11.21 aojukbh 6biTb HeoTpimaTejibHoii Hey6biBaioiHeH 
cpyHKinieH h{x) Ha HHTepBajie [0,+oo), yupBjieTBopaioiHeH HepaBeHCTBy (|1.1[) . ho 
He ynoBjieTBopaiomeH HepaBeHCTBy (11.21) . Ilpn BbiBO^e rHnoTe3bi 11.31 H3 rHnoTe3ti 
11.21 b pa6oTax [3] H 0] 6bijia Hcnojib30BaHa cpopMyna 

dh(x) 

q{x) = —. (3.1) 

CorjiacHO cpopMyjie (|3.ip pjm nojiyneHHs Tpe6yeMoii cpyHKiniH h(x) Ha^o npoira- 
TcrpHpoBaTb cpyHKiniio (|2.1I) . 3to ,n,aeT 



h(x) = l q(y)dy + C, (3.2) 
o 

r,n,e C — KOHCTaHTa HHTerpnpoBaHHH. 

Bbi6op KOHCTaHTbi HHTerpHpoBaHHa C b (popMyne (|3.2j) onpe/jejiaeTCH HepaBeH- 
ctbom (jl.lj) . B 3tom HepaBeHCTBe cjiejxyeT nojiojKHTb a = 2 h n = 2, nocKOjibKy 
KOHTpnpHMep IIlapHnoBa (|2.1I) othochtch hmchho k TaKOMy cjryraio. Tor^a Hepa- 
BeHCTBOM (jl.ip 3anHHieTca b cjiejxyioiHeM BH/je: 

l 



/ . 



Htx) (l-x)dx^t 2 . (3.3) 



IIoflCTaBHM f = b HepaBeHCTBO (|3.3[) . Ilpn 3tom apryMeHT cpyHKiniH h(tx) 3aHy- 
jihtch h ee mojkho 6yn;eT BbiHecTH 3a 3HaK HHTerpnpoB aHHH ; 

l 

h(0) J^—^dx 0. (3.4) 
o 

HHTerpaji b cpopMyjie f|3 .4[) nojiojKHTejieH. IIo stoh npn^HHC HepaBeHCTBO (|3.4p jraeT 
/i(0) ^ 0. C ,n,pyroH CTopoHbi, h(x) jjpjiscHa 6biTb HeoTpHuaTejibHoii cpyHKHiieii Ha 
HHTepBajie [0,+oo). OTCio/ja h(0) ^ 0. H3 AByx npoTHBonojiojKHbix nepaBencTB 
/i(0) ^ 11 h(0) ^ BbiTexaeT cjieflyioiHee paBeHCTBo: 

h(0) = 0. (3.5) 

PaBeHCTBo p.5[) 03HanaeT, hto KOHCTaHTa HHTerpnpoBaHHH C b cpopMyjie (|3.2j) 
,n,oji>KHa Bbi6HpaTbca paBHOii Hyjno, hto flaeT 

X 

h{x) = (q{y)dy. (3.6) 
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Tenepb (pyHKHHH h(x) BbiHHCjiaeTca npsMOii noflCTanoBKOii (pyHKHHH ()2 . 1 [) b 
cpopMyjiy (|3.6I) . Ilocjie BbiHHCjieHHH HHTerpajia 3to flaeT 

J 6 a; 2 (1 - eu(x)) npn < x < x , , . 

I or npH a; ^ a^o- 

MHoroHjieH u(a;) b (popMyjie (|3.7p onpe/jejiaeTCH paBeHCTBOM 

u(x) = l/(r) J r fl e r = ^2J1^. (3.8) 

a;o 

Hepe3 17 (r) b (popMyjie (|3.8p o6o3HaHeH MHoronjieH neTBepToii CTeneHH no nepe- 
MeHHOii t. onpeflejiaeMBifi cjie/iyioiHeH hbhoh (popMyjiofi: 

U{t) = (7t 2 -8t + 2)t 2 . (3.9) 

Teopeivra 3.1. fljw Kacncdogo KonKpemnozo 3HaueHUSi napaMempa e, ydoejiemeo- 
psiwuifizo HepaeencmeaM < e ^ 1, <pyHKV,UH h(x), onpedejisieMafi (fiopMyAaMU 
(|3.7|) . (|3.8|) u (|3 . 0|) . jieJiMemcji KonmpupuMepoM k zunome3e Xa6u6yjiMiHa Yr3& Bah 
cAynasi n = 2 «a = 2. 

7JpKa3aTejibCTBO tcqpcmbi 13.11 MoaceT 6biTb nojiyneHO npHMHMH bbihhc jichhsmh . 
CaMa »ce cpyHKuira (13. 7p c MHoronjieHOM H3 (|3.8p — sto ecTb KOHTpnpnMep 
IIIapHnoBa, nepecHHTaHHbifi co cjiynaa rHnoTe3bi 11.31 Ha cjiynafl: rnnoTe3bi 11.21 

4. KOHTPnPHMEP K rnnOTE3E [TTTJ 

7J,jih Toro, HTo6bi nepecHHTaTb KOHTpnpnMep ()3.7p co cjiynaa rHnoTe3Bi 11.21 Ha 
cjiynaii rHnoTe3bi 11.11 naflo npoiiTH nyTeM, npojio»ceHHi>iM b pa6oTe [3], ho b 06- 
paTHOM HanpaBjieHHH. CHaiajia onpeflejiHM (f)yHKHHio 

s{x) = 4h(x 2 ). (4.1) 

Iloflo6HO h(x), (pyHKinra: s(x) H3 (|4.ip HBjiaeTCH HeoTpHuaTejibHoft Hey6biBaioiHeH 
cpyHKH,HeH na HHTepBajie [0, +00). C noMombio s(x) onpeflejiHM cpyHKHHio 



S(x)=j S f d t=j 4 Jfl d t. (4.2) 



IIpeo6pa30BaHHe (I4.2p ocHOBaHO Ha yTBepjKfleHHH 5.1 H3 pa6oTbi [8], KOTopoe 6bi- 
jio Hcnojib30BaHO b pa6oTe [3J. IIojiyHCHHaa b pe3yjibTaTe Taxoro npeo6pa30BaHHH 
cpyHKH,HH S(x) 6yn,eT HeoTpHnaTejibHoii, Hey6biBaioiHeii h o^hobpgmghho BbinyKjiofl: 
OTHOCHTejibHO jiorapncpMa cpyHKHiieii. 

06o3HaHHM x\ = ^/xq = y/3/5. Ilocjie 3Toro noflCTaBHM <pyHKin-no (|3.7p b (pop- 
Myjiy (|4.2p . B pe3yjiBTaTe npHMbix bbihhcjichhh nojiyHHM 

J 6 a; 4 (1 - ei>(x)) npn < a; < x\, 
o x npn a; ^ a;i. 

3^;ecb u(k) — HeKOTopbiii kohkpgthbih nojiHHOM BOCbMoii CTeneHH. IIojihhom v(x) 
b (popMyjie (14. 3p BbipajKaeTCH nepe3 flpyroii nojiHHOM BOCbMoii CTeneHH V(0) npn 
noMoma jihhghhoh 3aivieHbi nepeMeHHOii: 

v(x) = V(9), r fl e 6 = —. (4.4) 
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A nojiHHOM V{9) b (|4.4j) y>Ke onpeflejiaeTca hbhoh cpopMyjioii: 

CorjiacHO pe3yjibTaTaM pa6oTbi |3] npH nepexo^e ot rHnoTe3bi 11.11 k riinoTe3e 
11.21 napaMeTp n He MeHHeTCH, a napaMeTp A 3aMeHaeTca napaMeTpoM a — A/2. IIo 
stoh npiiHHHe mojkho ccpopMynnpoBaTt cjie/iyioiHHH pe3yjibTaT. 

TeopeMa 4.1. JJ^jisi Kajtcdoeo KOUKpemnozo 3HaueHusi napaMempa e, ydoejiemeo- 
psvmmfizo HepaeencmeaM < e ^ 1, (p"yHKV,uji S(x), onpedejifieMasi cjjopMyAaMU 
(|4.3p . (|4.4p u (14. 5p . KQAsiemcsi KonmpnpuMepoM k zunomeae Xa6u6vJuiUHa Vn\ 3am 
CAynasi n — 2 uA = 4. 

TeopeMa 14.11 jOKa3biBaeTCH npaMbiMii BbiHHCjieHHHMii. QyHKHiia iS(a;), ynoMH- 
HaeMaa b stoh TeopeMe, — sto KOHTpnpHMep IIIapHnoBa, nepecHHTaHHMH co yste 
co cjiynasi rHnoTe3bi 11.21 Ha cjiy^aii rHnoTe3bi 11.11 
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